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SELF-CALIBRATING MULTI-DIRECTIONAL
SECURITY LUMINAIRE AND ASSOCIATED
METHODS

RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent Application Ser. No. 61/644,152 titled SELF-CALI-
BRATING MULTI-DIRECTIONAL SECURITY LUMI-
NAIRE AND ASSOCIATED METHODS, filed on May 8,
2012, the entire contents of which are incorporated herein by
reference. This application is also related to U.S. patent appli-
cation Ser. No. 13/234,371 filed Sep. 16,2011, titled COLOR
CONVERSION OCCLUSION AND ASSOCIATED
METHODS, U.S. patent application Ser. No. 13/107,928
filed May 15, 2011, titled HIGH EFFICACY LIGHTING
SIGNAL CONVERTER AND ASSOCIATED METHODS,
U.S. patent application Ser. No. 13/403,531 filed Feb. 23,
2012, titled CONFIGURABLE ENVIRONMENTAL CON-
DITION SENSING LUMINAIRE, SYSTEM AND ASSO-
CIATED METHODS, U.S. patent application Ser. No.
13/464,292 filed May 4, 2012, titled INTELLIGENT SECU-
RITY LIGHT AND ASSOCIATED METHODS, and U.S.
patent application Ser. No. 13/464,345 filed May 4, 2012,
titled OCCUPANCY SENSOR AND ASSOCIATED
METHODS, and U.S. Provisional Patent Application Ser.
No. 61/777,585 filed Mar. 12, 2013 titled EDGE LIT LIGHT-
ING DEVICE, the entire contents of each of which are incor-
porated herein by reference.

FIELD OF THE INVENTION

The present invention relates to the field of lighting devices
and, more specifically, to lighting devices capable of self-
calibrating brightness and directional lighting.

BACKGROUND OF THE INVENTION

Current security-based luminaires have several problems
associated with them. If they are activated too brightly all the
time, they are inefficient. If they are not bright enough, tres-
passers may not be deterred, and security cameras may be
rendered useless. However, environmental lighting changes,
and luminaires may not adapt to the changing environment,
rendering them even more inefficient. Further, if security
lights are activated by an intruder, floodlights may light areas
that do not need to be lit as well as areas that need lighting to
capture sight of the trespasser, thereby wasting energy. If the
lights are not properly positioned, the trespasser may still
evade security measures. Previous attempted solutions
included actuating parts to move a security light, but these
prove inefficient, as actuating parts require more power. A
need exists for a luminaire capable of adapting automatically
to its environment for security purposes. Additionally, a need
exists for a security luminaire that may selectively light a
directional area when activated, while eliminating the need
for actuating parts.

SUMMARY OF THE INVENTION

With the foregoing in mind, the present invention is related
to a luminaire able to adjust its output light to a minimum
effective value. Such a luminaire may allow for increased
energy efficiency by necessarily using a minimum required
power amount. Additionally, the present invention is related
to a luminaire capable of directing its output light without a
requirement for actuating parts.
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These and other features, benefits and advantages are pro-
vided by a luminaire which may include a wall mount and a
driver circuit housing connected to the wall mount. The lumi-
naire may also include a camera housing connected to the
driver circuit housing, a light source housing connected to the
camera housing, a light source array carried by the light
source housing, where the light source array includes a plu-
rality of light sources. The luminaire may further include a
prism carried by the light source housing that is adjacent to
the light source array, a heat sink in thermal communication
with the light source array that is also carried by the light
source housing, and a camera carried by the camera housing.
The luminaire may also include a sensor carried by the cam-
era housing and a driver circuit carried by the driver circuit
housing. The camera and/or the sensor may be configured to
detect the presence and vicinity of an object in the target area
and at least one of the light sources in the plurality of light
sources may be configured to emit light to illuminate the
vicinity of the object sensed in the target area.

The prism may be configured to direct the light emitted
from the plurality of light sources in a direction of the object
sensed in the target area. The luminaire may also include a
light source which is a light-emitting diode (LED).

The luminaire may include light sources in the light source
array which may be configured to emit light in multiple direc-
tions so that upon sensing an object in the target area, a
selected at least one light source is illuminable to emit light in
the direction of the sensed object. The luminaire may also
include a controller. The sensor and camera may generate
data based on a sensed condition and the controller may
operate the light source array based upon the data and estab-
lished parameters.

The luminaire may further include a time-keeping device
in communication with the controller, where the time-keep-
ing device may be configured to generate timing data to
operate the light source array based on the timing data. The
luminaire may also include a network connection in commu-
nication with the controller, where data may be transmittable
through the network connection and the light source array
may be operable so that it is responsive to the data transmitted
through the network. The data may be related to detection of
an object in the target area, where the data may be transmitted
upon detection of the object in the target area.

The luminaire may be programmable to recognize a
defined object so as not to illuminate the target area upon
detecting the defined object. The brightness of the light emit-
ted from the light source array may be variable depending on
atleast one of the time of day, size of the object detected in the
target area, and detection of a malfunction in at least one of
the camera and the sensor.

The luminaire may further include a light source housing
which may include a first light source housing and a second
light source housing. The light source array may include a
first light source array including a plurality of light sources
carried by the first light source housing and a second light
source array including a plurality of light sources carried by
the second light source housing. The prism may comprise a
first prism carried by the first light source housing adjacent to
the first light source array and a second prism carried by the
second light source housing adjacent to the second light
source array. The heat sink may include a first heat sink in
thermal communication with the first light source array and
carried by the first light source housing and a second heat sink
in thermal communication with the second light source array
and carried by the second light source housing.

The camera housing may include a first camera housing
associated with the first light source housing and a second
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camera housing associated with the second light source hous-
ing. The camera may include a first camera carried by the first
camera housing and a second camera carried by the second
camp housing where the sensor includes a first sensor carried
by the first camera housing and a second sensor carried by the
second camera housing. The first and second cameras and the
first and second sensors may be configured to detect the
presence and vicinity of an object in a target area. The firstand
second light source arrays may be positioned within the first
and second light source housings respectively to minimize the
overlap of the light emitted from each light source array.

A method aspect of the invention may include illuminating
a target area upon sensing an object using a luminaire. The
luminaire may include a wall mount, a driver circuit housing
connected to the wall mount, a camera housing connected to
the driver circuit housing, a light source housing connected to
the camera housing, a light source array carried by the light
source housing, the light source including a plurality of light
sources, a prism carried by the light source housing adjacent
to the light source array, a heat sink in thermal communica-
tion with the light source array and carried by the light source
housing, a camera carried by the camera housing, a sensor
carried by the camera housing and a driver circuit carried by
the driver circuit housing. The method may include defining
parameters for a defined object and detecting an object to
define a detected object. The method may further include
determining if the detected object is a defined object and
turning on the light source array in the direction of the
detected object if the detected object is a defined object for
which illumination is desired. The method may further
include determining if the detected object is still within the
vicinity of the luminaire and turning off the light source array
if the detected object is no longer within the vicinity of the
luminaire.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a luminaire according to an
embodiment of the present invention.

FIG. 2 is a top plan view of the luminaire of FIG. 1 accord-
ing to an embodiment of the present invention.

FIG. 3 is a bottom plan view of the luminaire of FIG. 1.

FIG. 4 is a front elevation view of the luminaire of FIG. 1.

FIG. 5 is a side elevation view of the luminaire of FIG.

FIG. 6 is an exploded perspective view of the luminaire of
FIG. 1.

FIG. 7A is a schematic view of an array of LEDs to be used
in a luminaire according to an embodiment of the present
invention.

FIG. 7B is an alternate schematic view of an array of LEDs
to be used in a luminaire according to an embodiment of the
present invention.

FIG. 8 is a schematic view of an array of prisms overlaying
an array of LEDs to be used in a luminaire according to an
embodiment of the present invention.

FIG. 9 is a schematic side view of the array of prisms
overlaying the array of LEDs to be used in a luminaire as
shown in FIG. 1.

FIG. 10 is a flowchart demonstrating the operation of a
luminaire according to an embodiment of the present inven-
tion allowing for a manual brightness level adjustment.

FIG. 11 is a flowchart demonstrating the operation of a
luminaire according to an embodiment of the present inven-
tion allowing for an automatic brightness level adjustment.
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FIG. 12 is a flowchart demonstrating an alternate embodi-
ment of operation of a luminaire according to an embodiment
of'the present invention allowing for an automatic brightness
level adjustment.

FIG. 13 is a schematic depiction of a model computing
device according to an embodiment of the present invention.

FIG. 14 is a schematic model of an exemplary user inter-
face according to an embodiment of the present invention.

FIG. 15 is a perspective view of a luminaire according to an
alternative embodiment of this invention.

FIG. 16 is a perspective view of a luminaire according to a
further embodiment of the invention.

FIG. 17 is a flowchart demonstrating operation of the lumi-
naire according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the invention are shown.
This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. Those of ordinary skill in the art realize that
the following descriptions of the embodiments of the present
invention are illustrative and are not intended to be limiting in
any way. Other embodiments of the present invention will
readily suggest themselves to such skilled persons having the
benefit of this disclosure. Like numbers refer to like elements
throughout.

In this detailed description of the present invention, a per-
son skilled in the art should note that directional terms, such
as “above,” “below,” “upper,” “lower,” and other like terms
are used for the convenience of the reader in reference to the
drawings. Also, a person skilled in the art should notice this
description may contain other terminology to convey posi-
tion, orientation, and direction without departing from the
principles of the present invention.

Additionally, in the following detailed description, refer-
ence may be made to the driving of light-emitting diodes, or
LEDs. A person of skill in the art will appreciate that the use
of LEDs within this disclosure is not intended to be limited to
the any specific form of LED, and should be read to apply to
light emitting semiconductors in general. Accordingly,
skilled artisans should not view the following disclosure as
limited to the any particular light emitting semiconductor
device, and should read the following disclosure broadly with
respect to the same.

Referring now to FIGS. 1-13, a self-calibrating multi-di-
rectional luminaire 10 will be discussed. As shown in FIG. 1,
the luminaire 10 may include a camera 12, a wall mount 14,
a heat sink 16, a sensor 18, and LED housings 20. The terms
LED housing and light housing are used interchangeably.
Referring additionally to FIGS. 2 and 3, the heat sink(s) 16
may be seen in greater detail in relation to the wall mount 14,
the LED housing 20, and the camera 12 of the luminaire 10.
Referring also to FIGS. 4 and 5, the heat sinks 16 may be
positioned on the back side of the luminaire 10 generally
facing the wall mount 14 and generally opposite the LED
housing 20, the camera 12, and the sensor 18. A skilled artisan
will appreciate, after having had the benefit of this disclosure,
that the heat sinks 16 may be positioned on the luminaire 10
in any number of ways that may dissipate heat in order to
maximize efficiency.
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Referring now to FIG. 6, a luminaire 10 is presented in
greater detail. The LED housings 20 may contain a prism 22,
which may overlie an LED array 24. The terms LED array and
light source array are used interchangeably, and the terms
LED housing and light source housing are also used inter-
changeably. The light source array 24 may include a plurality
of light sources. The LED array 24 may be backed by a heat
sink 16 and may be integrated into the light source housing
20. Additionally, the arm 28, may connect the LED housing
20 to the rest of the luminaire 10. The camera 12 and the
sensor 18 may be housed in camera housing 30, which, along
with the arm 28, may connect to a driver circuit housing 36.
The driver circuit housing(s) 36 may be configured to house a
driver circuit 38, and may be configured to be positioned
adjacent to the wall mounting such that the driver circuit
housing 36 backs up to the wall mounting 14. Many addi-
tional configurations of the luminaire 10 may readily come to
mind of one skilled in the art having had the benefit of this
disclosure, including an LED housing without a prism 22, and
are included within the scope of the invention. The LED array
24 may be implemented with a plurality of LEDs or a plurality
of any light source known in the art to a skilled artisan.

In some embodiments of the present invention, the lumi-
naire 10 may further include a light source housing which
may include a first light source housing and a second light
source housing, each of which may be configured similar to
the light source housing 20 described hereinabove. The light
source array 24 may include a first light source array which
includes a plurality of light sources carried by the first light
source housing and a second light source array which
includes a plurality oflight sources carried by the second light
source housing, each of which may be configured similar to
the light source array 24 as described hereinabove. The prism
22 may comprise a first prism carried by the first light source
housing adjacent to the first light source array and a second
prism carried by the second light source housing adjacent to
the second light source array, each of which may be config-
ured similar to the prism 22 as described hereinabove.

The heat sink 16 may include a first heat sink in thermal
communication with the first light source array and carried by
the first light source housing and a second heat sink in thermal
communication with the second light source array and carried
by the second light source housing, each of which may be
configured similar to the heat sink 16 as described herein-
above. The camera housing 30 may include a first camera
housing associated with the first light source housing and a
second camera housing associated with the second light
source housing, each of which may be configured similar to
the camera housing 30 as described hereinabove.

The camera 12 may include a first camera carried by the
first camera housing and a second camera carried by the
second camera housing where the sensor 18 includes a first
sensor carried by the first camera housing and a second sensor
carried by the second camera housing, each of which may be
configured similar to the camera 12 and the sensor 18, respec-
tively, as described hereinabove. The first and second cameras
12a, 125 and the first and second sensors 18a, 186 may be
configured to detect the presence and vicinity of an object in
a target area. Types of cameras that may be used as either of
the first and second cameras 12a, 126 include, but is not
limited to, CCD cameras, CMOS cameras, digital imaging
cameras, and digital video cameras. Types of sensors that may
be used as either of the first and second sensors 18a, 185,
includes, but is not limited to, light sensors, thermal sensors,
infrared sensors, motion sensors, ultrasonic sensors, micro-
wave sensors, tomographic sensors, and the like. The first and
second light source arrays may be positioned within the first
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and second light source housings respectively to minimize the
overlap of the light emitted from each light source array.
Alternatively, the first and second light source arrays may be
positioned within the first and second light source housings
respectively to optimize the illumination of the target area.

Some embodiments of the luminaire 10 according to the
present invention may include multiple elements. For
example, a luminaire may include multiple light source arrays
including a plurality of light sources, multiple controllers,
multiple cameras, multiple sensors, multiple heat sinks and
the like.

Referring to FIG. 15, an alternative embodiment of the
invention is illustrated. The luminaire 40 according to another
embodiment of the present invention may include a first light
source housing 20« and a second light source housing 205.
The luminaire 40 may also include other elements included in
the luminaire 10 of the first embodiment of the present inven-
tion, described hereinabove, such as a driver circuit housing
which includes a driver circuit, a controller, an arm and a wall
mount. Accordingly, and for the sake of clarity, it is to be
understood, and as will be discussed in greater detail below,
that the first light source housing 20« and the second light
source housing 205 are connected to one another by way of
the arm and wall mount that are described (but not shown in
FIG. 15) above in the embodiment of the luminaire 10 illus-
trated and described, for example, in FIGS. 1 and 2.

Although some of the elements may not be illustrated in
FIG. 15.A, the first light source array (not shown) may be
carried by the first light source housing 20a where the first
light source array may include a plurality of light sources. The
luminaire 40 may further include a second light source array
(not shown) which may be carried by the second light source
housing 205 where the second light source array (not shown)
may include a plurality of light sources. The first prism (not
shown) which may be carried by the first light source housing
20a may be adjacent to the first light source array and the
second prism (not shown), which may be carried by the sec-
ond light source housing 205 may be adjacent to the second
light source array.

A first heat sink (not shown) may be in thermal communi-
cation with the first light source array and carried by the first
light source housing 20a. A second heat sink 165 may be in
thermal communication with the second light source array
and carried by the second light source housing 205. The first
camera 12a and first sensor 184 may be carried by the first
camera housing 20a and the second camera 125 and second
sensor 185 may be carried by the second camera housing 205.
A controller (not shown) may be in communication with the
first and second cameras 12a, 126 and the first and second
sensors 18a, 185 where at least the first camera 12a, second
camera 125, first sensor 18a and second sensor 185 may be
configured to detect presence and vicinity of an object in a
target area. At least one light source in the plurality of light
sources of the first and second light source array may be
configured to emit light to illuminate the vicinity of the object
sensed in the target area. At least one of the first and second
cameras 12a, 125 or first and second sensors 18a, 1856 may
generate data based on a sensed condition and the controller
may operate any of the plurality oflight sources from the first
and second light source array based upon the data and estab-
lished parameters.

Referring to FIG. 16, yet another embodiment of the inven-
tion is illustrated. The luminaire 60 illustrated in FIG. 16 may
include cameras 61, optics 62, arms 63, heat sinks 65, wall
mount 66 and LEDs 67. The luminaire 60 utilizes edge light-
ing where the LEDs 67 are embedded at the base of the optic
62. The optic 62 is designed with ridges that are designed to
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redirect light from the LED 67 outward. The luminaire 60 is
designed to function similarly to luminaire 10 and 40 previ-
ously described.

Referring again back to FIG. 6, detection of an object in the
target area may be achieved using the camera 12, the sensor
18 or some combination of the camera and sensor of the
luminaire 10 according to an embodiment of the present
invention. The terms security light and luminaire may be used
interchangeably herein. More particularly, those skilled in the
art will appreciate that the camera 12 of the security light 10
may be used in connection with sensor 18 for sensing objects
that may enter a target area. Alternately, however, the sensors
18 may be provided by any type of motion detecting device.
Both the sensor 18 and the camera 12 may be positioned in
communication with a controller and may generate data
based onasensed condition. The data that is generated may be
processed in order to operate the security light 10 based on
certain parameters or rules.

The parameters may define how long the luminaire is acti-
vated depending upon the size of the object detected, the time
of the day and the type of the object detected. The controller
may also utilize the parameters so that the amount of time that
the target area is illuminated may be responsive to the param-
eters. The parameters may be set by a user or the controller
may utilize default settings that may be set by a security
company or a factory upon manufacture. When an object is
sensed in the target area, a light source in the plurality of light
sources may be configured to emit light to illuminate the
vicinity of the object sensed in the target area. In an embodi-
ment of the invention, such as is illustrated, for example, in
FIG. 15, skilled artisans may appreciate that the plurality of
cameras and sensors may operate in concert and/or separately
so that the luminaire 40 may detect or sense objects in the
target area. Skilled artisans may also appreciate that a con-
troller may be utilized to operate the plurality of light source
arrays either in concert and/or separately responsive to data
regarding sensed objects in the target area.

Accordingly, the light source array 24 of the security light
10 according to an embodiment of the present invention may
be set to an on state based on detection of an object, or
movement, within the target area. This may be defined as an
event that occurs within the target area. Further embodiments
of'the present invention contemplate that the security light 10
may be moved to an off state after a period of no movement,
after an object is no longer detected in the target area, or after
the previously sensed condition is no longer sensed. It is
readily contemplated that certain objects may move in and out
of the target area without the necessity of moving the light
source of the security light 10 to the on state. For example, the
present invention contemplates that various creatures of
nature, e.g., vermin, may move in and out of the target area
without the need to move the light source 24 of the security
light 10 to the on state. This advantageously enhances effi-
ciency of the security light 10 according to an embodiment of
the present invention.

The present invention also contemplates that a time-keep-
ing device may be positioned in communication with the
controller. Accordingly, in some embodiments, timing data
may be transmitted to the controller so that operation of the
light source 24 of the security light 10 may be controlled
based on the timing data. For example, the light source 24
may be turned to the on state only after an object is detected
in the target area for a period of time that exceeds a threshold
period of time. This too may be defined as an event, i.e., an
event may include a timing component. Accordingly, this
advantageously provides the security light 10 according to an
embodiment of the present invention with a delay feature that
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provides for a delay before moving the light source 24 of the
security light 10 to the on state until an object has been
detected in the target area for a period of time that exceeds the
threshold time, or until motion is detected in the target area for
a similar period of time. Similarly, the present invention con-
templates that after a period of time of detecting no motion, or
object located in the target area, the light source 24 that may
be moved to the off state. Further, the time-keeping device
may be used to keep the light source 24 in the on state for a
fixed period of time. In some embodiments, the time-keeping
device may be an atomic clock.

It is also contemplated that the target area may be manipu-
lated. More specifically, the target area may be user selected.
Further, it is contemplated that the target area may be manipu-
lated remotely through communication with the network. A
user interface may be used to move the target area, change the
size of the target area, or take any number of factors into
account when sensing movement or detecting presence of an
object in the target area. For example, it is contemplated that
the target area may have a first size during a first period of
time, and a second size during an alternate period of time.
Similarly, it is contemplated that the target area sensed by the
sensor 18 of the security light 10 may be split into an array of
target areas. Accordingly, the security light 10 according to an
embodiment of the present invention contemplates that vari-
ous portions of the array of target areas may be activated (or
selectively activated) based on any number of factors includ-
ing, but not limited to, user preference, timing, or any other
number of factors that may be readily understood by the
skilled artisan after having had the benefit of reading this
disclosure.

Referring now to FIGS. 7A-9, methods of achieving selec-
tive directional lighting according to embodiments of the
present invention will now be discussed. Referring now to
FIGS.7A and 7B, arrays of LEDs 24 are presented. As shown
in both figures, the LEDs 24 may be positioned in a variety of
directions, including straight ahead, and may be selectively
activated to emit light in a particular direction towards a
detected object, if an object is detected in a target area. Addi-
tionally, a user may turn on the LEDs 24 using a user interface
on a remote device 35, which will be discussed in greater
detail below.

In some embodiments, and with reference to FIGS. 8 and 9,
an array of LEDs may be overlaid with a plurality of prisms
22. In this embodiment, the LEDs may be facing a single
direction, but may have their light directed in a plurality of
directions by the plurality of prisms 22, as shown in FIG. 8.
When an object is sensed in the target area, certain LEDs of
the LED array may be operated to emit light that, when
directed by the prism 22 emits light in the direction of the
object sensed in the target area. The overlaying of the prisms
22 on the array of LEDs 24 is perhaps best illustrated in FIG.
9. The configurations shown in FIGS. 7A-9 are, of course,
exemplary in nature, and may be rearranged while still
accomplishing the goals, features, and objectives of the
present invention.

Accordingly, the security light 10 according to an embodi-
ment of the present invention provides directional illumina-
tion of portions of the target area based on the location within
the target area where the motion is detected, or based on the
location within the target area where an object is detected. As
indicated above, the target area may be divided into an array
oftarget areas, i.e., the target area may include multiple target
areas. Each target area may be directed to a specific geo-
graphic location within the sensing area. It is contemplated
that the array of target areas may overlap with one another,
i.e., adjacent target areas may overlap with one another to
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advantageously ensure that there is not an area within the
target area that goes undetected. As perhaps best illustrated in
FIGS. 7A-7B, the bank of LEDs may be split into an array of
LEDs. As illustrated in FIG. 7A, the array of LEDs may be
positioned to face in different directions, i.e., different orien-
tations. Accordingly, upon sensing movement or detecting
the presence of an object in a particular portion of the target
area, the LED in the array of LEDs facing that particular
direction may be illuminated. The security light 10 according
to an embodiment of the present invention advantageously
illuminates the portion of the target area where the motion is
detected, or where an object may be detected, i.e., where the
event has occurred.

This advantageously increases the efficiency of the secu-
rity light 10 by only illuminating the area within the target
area where an event has been sensed. An event may, for
example, be defined by an object located within a portion of
the target area, or movement within the target area. As indi-
cated above, the sensor may be in communication with the
time-keeping device to provide for a delay to allow for the
events to be classified as an event suitable for moving the light
source 24 of the security light 10 from the off state to the on
state. In other words, the light source 24 of the security light
10 is only illuminated in the direction where the event
occurred if it is determined that the light source 24 should be
activated, i.e., upon determining that an event has actually
occurred.

The processor can process the data received from the cam-
era 12 and/or the sensor 18 so that other LEDs of the array of
LEDs may be activated to illuminate different portions of the
target area if it is determined that the object has moved from
one portion of the target area to another portion of the target
area. In such an embodiment, it is contemplated that the
portion of the target area that was initially illuminated may
remain illuminated as another portion of the target area is
illuminated by at least one of the LEDs in the array of LEDs
24. In some embodiments, it is also contemplated that the
initial LED that was moved to the on state to illuminate the
portion of the target area where the event originally occurred
may be moved to the off state upon sensing that an event is no
longer occurring in that portion of the target area. Further-
more, in some embodiments, where the detected object is
determined to be in motion, an anticipated future location of
the detected object may be estimated by the processor, and at
least one of the LEDs of the array of LEDs may be illuminated
to emit light in the direction of the anticipated future location.
The embodiment of the LEDs 24 illustrated in FIG. 7B is
another arrangement of the array of LEDs that advanta-
geously provides for illumination of the target area in many
different directions. Those skilled in the art will appreciate
that the configurations of the array of LEDs illustrated in
FIGS. 7A-7B are not meant to be limiting in any way but,
instead, are provided for exemplary purposes.

As perhaps best illustrated in FIG. 8, the LEDs may all be
similarly positioned, and the direction in which the light from
the light source 24 of the security light 10 is emitted may be
manipulated using a prism 22. The prism 22 may include an
array of directional prisms positioned over the LEDs. Accord-
ingly, upon detecting an event that occurs within a particular
portion of the target area, the LEDs 24 behind a prism 22
facing in the direction of the target area where the event was
detected may be illuminated, thereby emitting light in the
direction of the target area where the event was detected.
Again, this advantageously enhances the efficiency of the
security light 10 according to an embodiment of the present
invention.
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Referring now to FIGS. 10-12, calibrating aspects of a
security light as described herein above of an embodiment of
will be discussed in greater detail. For instance, and with
reference to flowchart 42 of FIG. 10, from the start (Block 44)
a user may select a brightness level using a remote device
(Block 46). The sensor 18 may check if the camera 12 is
functioning properly at Block 48, and may increase the
brightness at Block 50 if the camera 12 is not functioning
properly. Once the brightness is increased, the sensor 18 may
again check if the camera 12 is functioning properly at Block
48. If the camera 12 is functioning properly at Block 48, the
process may end at Block 52. This prevents a user from
selecting a brightness that is below a minimum brightness
requirement for the camera 12 to work properly. More spe-
cifically, in order for the security camera 12 of the luminaire
10 according to an embodiment of the present invention to
properly function, a certain amount of light must be present.
If, however, there is more than the minimum amount of light
necessary for the security camera to function, then the secu-
rity light 10 may be considered somewhat inefficient or, more
accurately, not as efficient as it possibly can be. Accordingly,
the method set forth in flowchart 42 of FIG. 10 indicates one
way in which a minimum brightness level of the light source
of the security light 12 may be set. That is, the method set
forth in FIG. 10 demonstrates a manual method of increasing
and decreasing the brightness of the light source 24 of the
security light 12 according to an embodiment of the present
invention to ensure that the security light 12 is operating as
efficiently as possible.

Referring now to flowchart 60 of FIG. 11, a method of
self-calibrating a security light as described hereinabove
according to an embodiment of the present invention will be
discussed. As will be discussed in greater detail below, this
embodiment of operating the security light 12 advanta-
geously eliminates the need for initial user input. From the
start (Block 62), the sensor 18 may detect that the camera is
not functioning properly at Block 64. This may be caused by
any number of reasons, but the one of the problems that the
various embodiments of the present invention aims to solve is
a malfunctioning of the camera due to brightness levels not
being high enough. Accordingly, the brightness may then be
increased (Block 66), and the sensor 18 may check if the
camera 12 is functioning properly at Block 68. If the camera
12 is still not functioning properly, the brightness may be
increased again at Block 66. If, however, the camera 12 is
functioning properly at Block 68, then the method may end at
Block 69. This method may prevent the light source on the
security light 10 from becoming too dim for the camera 12 to
function.

The function described with reference to the flow chart 60
illustrated in FIG. 11 may be carried out at any time. For
example, the self-calibrating function may be carried out as
an initialization process when the security light 10 is first
installed. Similarly, the self-calibrating function may be car-
ried out as ambient light levels in the environment where the
security light is positioned are sensed. The various embodi-
ments of the present invention also contemplate that the self-
calibrating function may be carried out based on a prompt, or
command, received from a user. This prompt or command
may be received from a user device. More particularly, the
user device may, for example, be a computer, cell phone,
smart phone, tablet, PDA or the like. In such an embodiment
of the security light 10 according to an embodiment of the
present invention, the security light may be positioned in
communication with a network, and may receive signals or
data to operate through the network. The data may be related
to detection of an object in the target area and may be trans-
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mitted upon detection of an object in the target area. In some
embodiments, the data may be transmitted to a cloud so that
remote computerized devices may be able to view and moni-
tor the activity of the luminaire. The data may include still
images, video, audio and time stamps or any other informa-
tion as known to a skilled artisan. The data may also be
transmitted to a security company and/or directly to a user
device. Transmission of the data to the security company
and/or user device may occur when a defined object is
detected in the target area for a period of time as set in the
parameters. Additional details regarding communication of
signals to the security 10 can be found in U.S. Provisional
Patent Application Ser. No. 61/486,314 titled Wireless Light-
ing Device and Associated Methods, as well as U.S. patent
application Ser. No. 13/463,020 titled Wireless Pairing Sys-
tem and Associated Methods and U.S. patent application Ser.
No. 13/269,222 titled Wavelength Sensing Light Emitting
Semiconductor and Associated Methods, the entire contents
of each of which are incorporated herein by reference

The luminaire 10 may be programmed to recognize a
defined object and may not illuminate a target area upon
detecting the defined object. Additionally, the luminaire may
be programmed to modity its timing sequence when a defined
objectis sensed so that the lights may stay on longer or shorter
than a predefined default setting as determined by the user for
a particular object. A defined object may be any object that
may be defined by a user as known to skilled artisans. A
defined object may vary in size from a small rodents and
vermin to larger animals such as deer and the like. A defined
object may also include a vehicle. In an embodiment, the
luminaire 10 may be equipped to identify indicia and accord
significance to certain indicia on an object such as a license
plate or name plate.

Various embodiments of the security light 10 according to
the present invention contemplate that the sensor 18 may be
provided by the camera 12, and that operation of the calibrat-
ing feature can be carried out based on sensing ambient light
levels. For example, the sensor may be an ambient light
sensor and may determine a level of ambient light in the
environment where the security light is located. The ambient
light sensor may generate data indicating the ambient light
level, and communicate that data to a controller of the security
light. The security light may also include a processor that
processes a signal received from the ambient light sensor in
orderto carry out various functions based on the data received
from the ambient light sensor.

In some embodiments of the security light 10 according to
the present invention, the light source is movable between an
on state and an off state based on the data received from the
ambient light sensor. For example, it is preferable that the
light source not be activated when the ambient light level is
sensed to be high, i.e., during the day or when the lighting in
the environment is suitable to light the area around the secu-
rity light 10. Therefore, the controller may cause the light
source to be positioned in the off state when the ambient light
sensor senses an ambient light level above a threshold level.
Similarly, the light source of the security light 10 according to
an embodiment of the present invention may be positioned in
the on state when the ambient light sensor senses an ambient
light level below the threshold level. The brightness of the
light emitted from the luminaire 10 may also be variable
depending on the time of day and the size of the object
detected in the target area.

Referring now to flowchart 70 of FIG. 12, an automatic
method for ensuring that the luminaire 10 functions at mini-
mal brightness is shown. Beginning at Block 72, the sensor 18
may check if the camera 12 is functioning properly (Block
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74). If the camera 12 is not functioning properly, the bright-
ness may be increased at Block 76, and the sensor 18 may
check if the camera 12 is functioning properly again (Block
74). If the camera 12 is functioning properly at Block 74, then
it may be determined whether the last operation was to
increase luminaire 10 brightness. [fthe last operation was not
to increase brightness, then the luminaire 10 may decrease
brightness (Block 80) and the sensor 18 may check if the
camera 12 is functioning properly again at Block 74. Ifthe last
operation was to increase brightness at Block 78, however,
then an optional delay may occur (Block 82). A delay may
prevent unnecessary checking of the brightness level and the
functionality of the camera 12, wasting energy. It may then be
determined whether a shutdown command was received at
Block 84. If a shutdown command is not received, the sensor
18 may check for camera 12 functionality again at Block 74.
If a shutdown command is received, the process may end at
Block 86.

The method described in FIG. 12 may advantageously
allow for the light source of the luminaire 10 to be dimmed to
conserve power. The light source may, of course, be periodi-
cally checked to ensure that it is at its minimum effective
brightness for the camera 12. Additionally, this process may
be done automatically or by a user, as discussed above.

The security light 10 may additionally include a time-
keeping device in communication with the controller to cause
the light source 24 to turn on or off at certain times. This may
advantageously prevent the light source 24 of the security
light 10 from being used when it is not necessary, such as a
bright day. Additionally, the time-keeping device may be used
to determine when the security light 10 calibrates itself, facili-
tating the optional delay mentioned above.

A method aspect of the present invention is illustrated in
the flowchart 500 of FIG. 17 and may include illuminating a
target area upon sensing an object using a luminaire. The
luminaire, as described above, may include a wall mount, a
driver circuit housing connected to the wall mount, a camera
housing connected to the driver circuit housing, a light source
housing connected to the camera housing, a light source array
carried by the light source housing, the light source including
aplurality of light sources, a prism carried by the light source
housing adjacent the light source array, a heat sink in thermal
communication with the light source array and carried by the
light source housing, a camera carried by the camera housing,
a sensor carried by the camera housing and a driver circuit
carried by the driver circuit housing.

From the start (Block 502) the method may include defin-
ing parameters for a defined object and detecting an object
(Block 504) to define a detected object. The method may
further include determining (Block 506) if the detected object
is a defined object. A defined object is preferably an object
that a user may define to take a particular action. For example,
a defined object may be a vehicle of a user. The user may then
program the luminaire to take a particular action based on
detection of the defined object. The particular action may be
to do nothing, i.e., do not activate the luminaire. The particu-
lar action may, for example, be to illuminate the light source
array of the luminaire for an amount of time. Alternatively, the
particular action may be to illuminate the light source array at
a particular brightness. The present invention also contem-
plates that the luminaire may be pre-programmed with vari-
ous objects that are common to some environments. For
example, it is contemplated that the luminaire may be pro-
grammed to detect certain wildlife such as, for example, deer,
dogs, cats, moose, antelopes, buffalo, horses, possums, arma-
dillos, and vermin in general. Accordingly, upon detection of
such pre-programmed objects, the lighting device may take
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the particular action, which may be selected from the actions
described above, or which may be any other action.

It is further contemplated that the luminaire according to
embodiments of the present invention may include a timer
connected to the controller. The timer may provide time data
to the controller to operate the luminaire. For example, upon
detection of an object that is a defined object, and upon
cross-referencing various time data, the luminaire may acti-
vate to take an action selected from the actions described
above. Further, it is contemplated that the luminaire, upon
activation, may emit light at a particular brightness depending
on a time of day.

Ifit is determined at Block 506 that the detected object is a
defined object, then the particular action, described above, is
taken at Block 505. Thereafter, the luminaire continues to
detect an object at Block 504. If, however, it is determined at
Block 506 that an object is detected, but that the detected
object is not a defined object, then the luminaire is activated to
emit light in the direction of the detected object at Block 508.
The luminaire may be activated to emit light in the direction
of the detected object in a number of ways. As described
above, only certain light sources of the luminaire may be
activated to direct light in the direction, or vicinity, of the
detected object. Alternately, or in addition to, the light may be
directed in the vicinity of the detected object by directional
prisms of the optic. Additional information regarding direct-
ing the light emitted from the light source is provided above.

At Block 510, it is determined whether or not the detected
object remains in the vicinity. The vicinity may be defined by
a user, or maybe predefined within the luminaire. Further,
those skilled in the art will appreciate that the vicinity is also
referred to herein as the sensed area, and may be adjusted by
the user as desired. If it is determined at Block 510 that the
detected object means within the vicinity, and the luminaire
remained activated at Block 508. If, however, it is determined
at Block 510 that the detected object is no longer within the
vicinity, then the luminaire is deactivated at Block 512.
Thereatfter, the method is ended at Block 514.

A skilled artisan will note that one or more ofthe aspects of
the present invention may be performed on a computing
device. The skilled artisan will also note that a computing
device may be understood to be any device having a proces-
sor, memory unit, input, and output. This may include, but is
not intended to be limited to, cellular phones, smart phones,
tablet computers, laptop computers, desktop computers, per-
sonal digital assistants, etc. FIG. 15 illustrates a model com-
puting device in the form of a computer 110, which is capable
of performing one or more computer-implemented steps in
practicing the method aspects of the present invention. Com-
ponents of the computer 110 may include, but are not limited
to, a processing unit 120, a system memory 130, and a system
bus 121 that couples various system components including
the system memory to the processing unit 120. The system
bus 121 may be any of several types of bus structures includ-
ing a memory bus or memory controller, a peripheral bus, and
a local bus using any of a variety of bus architectures. By way
of example, and not limitation, such architectures include
Industry Standard Architecture (ISA) bus, Micro Channel
Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video
Electronics Standards Association (VESA) local bus, and
Peripheral Component Interconnect (PCI).

The computer 110 may also include a cryptographic unit
125. Briefly, the cryptographic unit 125 has a calculation
function that may be used to verify digital signatures, calcu-
late hashes, digitally sign hash values, and encrypt or decrypt
data. The cryptographic unit 125 may also have a protected
memory for storing keys and other secret data. In other
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embodiments, the functions of the cryptographic unit may be
instantiated in software and run via the operating system.

A computer 110 typically includes a variety of computer
readable media. Computer readable media can be any avail-
able media that can be accessed by a computer 110 and
includes both volatile and nonvolatile media, removable and
non-removable media. By way of example, and not limita-
tion, computer readable media may include computer storage
media and communication media. Computer storage media
includes volatile and nonvolatile, removable and non-remov-
able media implemented in any method or technology for
storage of information such as computer readable instruc-
tions, data structures, program modules or other data. Com-
puter storage media includes, but is not limited to, RAM,
ROM, EEPROM, FLLASH memory or other memory technol-
ogy, CD-ROM, digital versatile disks (DVD) or other optical
disk storage, magnetic cassettes, magnetic tape, magnetic
disk storage or other magnetic storage devices, or any other
medium which can be used to store the desired information
and which can be accessed by a computer 110. Communica-
tion media typically embodies computer readable instruc-
tions, data structures, program modules or other data in a
modulated data signal such as a carrier wave or other transport
mechanism and includes any information delivery media. The
term “modulated data signal” means a signal that has one or
more of its characteristics set or changed in such a manner as
to encode information in the signal. By way of example, and
not limitation, communication media includes wired media
such as a wired network or direct-wired connection, and
wireless media such as acoustic, radio frequency, infrared and
other wireless media. Combinations of any of the above
should also be included within the scope of computer read-
able media.

The system memory 130 includes computer storage media
in the form of volatile and/or nonvolatile memory such as read
only memory (ROM) 131 and random access memory
(RAM) 132. A basic input/output system 133 (BIOS), con-
taining the basic routines that help to transfer information
between elements within computer 110, such as during start-
up, is typically stored in ROM 131. RAM 132 typically con-
tains data and/or program modules that are immediately
accessible to and/or presently being operated on by process-
ing unit 120. By way of example, and not limitation, FIG. 8
illustrates an operating system (OS) 134, application pro-
grams 135, other program modules 136, and program data
137.

The computer 110 may also include other removable/non-
removable, volatile/nonvolatile computer storage media. By
way of example only, FIG. 15 illustrates a hard disk drive 141
that reads from or writes to non-removable, nonvolatile mag-
netic media, a magnetic disk drive 151 that reads from or
writes to a removable, nonvolatile magnetic disk 152, and an
optical disk drive 155 that reads from or writes to a remov-
able, nonvolatile optical disk 156 such as a CD ROM or other
optical media. Other removable/non-removable, volatile/
nonvolatile computer storage media that can be used in the
exemplary operating environment include, but are not limited
to, magnetic tape cassettes, flash memory cards, digital ver-
satile disks, digital video tape, solid state RAM, solid state
ROM, and the like. The hard disk drive 141 is typically
connected to the system bus 121 through a non-removable
memory interface such as interface 140, and magnetic disk
drive 151 and optical disk drive 155 are typically connected to
the system bus 121 by a removable memory interface, such as
interface 150.

The drives, and their associated computer storage media
discussed above and illustrated in FIG. 15, provide storage of
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computer readable instructions, data structures, program
modules and other data for the computer 110. In FIG. 15, for
example, hard disk drive 141 is illustrated as storing an OS
144, application programs 145, other program modules 146,
and program data 147. Note that these components can either
be the same as or different from OS 134, application programs
135, other program modules 136, and program data 137. The
OS 144, application programs 145, other program modules
146, and program data 147 are given different numbers here
to illustrate that, at a minimum, they may be different copies.
A user may enter commands and information into the com-
puter 110 through input devices such as a keyboard 162 and
cursor control device 161, commonly referred to as a mouse,
trackball or touch pad. Other input devices (not shown) may
include a microphone, joystick, game pad, satellite dish,
scanner, or the like. These and other input devices are often
connected to the processing unit 120 through a user input
interface 160 that is coupled to the system bus, but may be
connected by other interface and bus structures, such as a
parallel port, game port or a universal serial bus (USB). A
monitor 191 or other type of display device is also connected
to the system bus 121 via an interface, such as a graphics
controller 190. In addition to the monitor, computers may also
include other peripheral output devices such as speakers 197
and printer 196, which may be connected through an output
peripheral interface 195.

The computer 110 may operate in a networked environ-
ment using logical connections to one or more remote com-
puters, such as a remote computer 180. The remote computer
180 may be a personal computer, a server, a router, a network
PC, a peer device or other common network node, and typi-
cally includes many or all of the elements described above
relative to the computer 110, although only a memory storage
device 181 has been illustrated in FIG. 15. The logical con-
nections depicted in FIG. 15 include a local area network
(LAN) 171 and a wide area network (WAN) 173, but may also
include other networks. Such networking environments are
commonplace in offices, enterprise-wide computer networks,
intranets and the Internet.

When used in a LAN networking environment, the com-
puter 110 is connected to the LAN 171 through a network
interface or adapter 170. When used in a WAN networking
environment, the computer 110 typically includes a modem
172 or other means for establishing communications over the
WAN 173, such as the Internet. The modem 172, which may
be internal or external, may be connected to the system bus
121 via the user input interface 160, or other appropriate
mechanism. In a networked environment, program modules
depicted relative to the computer 110, or portions thereof,
may be stored in the remote memory storage device. By way
of example, and not limitation, FIG. 15 illustrates remote
application programs 185 as residing on memory device 181.

The communications connections 170 and 172 allow the
device to communicate with other devices. The communica-
tions connections 170 and 172 are an example of communi-
cation media. The communication media typically embodies
computer readable instructions, data structures, program
modules or other data in a modulated data signal such as a
carrier wave or other transport mechanism and includes any
information delivery media. A “modulated data signal” may
be a signal that has one or more of its characteristics set or
changed in such a manner as to encode information in the
signal. By way of example, and not limitation, communica-
tion media includes wired media such as a wired network or
direct-wired connection, and wireless media such as acoustic,
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RF, infrared and other wireless media. Computer readable
media may include both storage media and communication
media.

Referring now to FIG. 14, a model user interface 200 is
shown in use on a remote device 35. The remote device 35
may advantageously be a mobile computing device, such as a
smartphone or a laptop. The user interface 200 may include a
camera feed 202 from the camera 12, which may demonstrate
a brightness that is selected. A user may have the option to
manually adjust brightness using slider 204, or automatically
adjust brightness using button 206. Once the user is satisfied
with the chosen brightness, the user may select the OK button
208 to save the adjustments, or the cancel button 210 to cancel
the adjustments. This model user interface 200 is merely
exemplary in nature, and is not intended to be limiting. Many
other additional user interfaces 200 may readily come to mind
of one skilled in the art having had the benefit of this disclo-
sure, and are intended to be included herein. It is also con-
templated that the user interface may be used to receive sig-
nals from the security light 10 indicating various conditions.
For example, upon the occurrence of an event, it is contem-
plated that the security light 10 according to an embodiment
of'the present invention may send an alert to the user interface
200. Thereafter, it is contemplated that the user interface may
be used to monitor the target area. Further, it is contemplated
that the processor of the security light 10 may, in connection
with the camera 12, capture images that occur surrounding
the time of' the event, and may stream those images to the user
interface 200.

Many modifications and other embodiments of the inven-
tion will come to the mind of one skilled in the art having the
benefit of the teachings presented in the foregoing descrip-
tions and the associated drawings.

What is claimed is:

1. A luminaire comprising:

a wall mount;

a driver circuit housing connected to the wall mount;

a camera housing connected to the driver circuit housing;

a light source housing connected to the camera housing;

a light source array carried by the light source housing, the

light source array including a plurality of light sources;

a plurality of prisms carried by the light source housing

adjacent the light source array and arranged to direct
light emitted by the light source array to different axial
directions, respectively;

a heat sink in thermal communication with the light source

array and carried by the light source housing;

a camera carried by the camera housing;

a sensor carried by the camera housing; and

a driver circuit carried by the driver circuit housing;

wherein at least one of the camera and the sensor is con-

figured to detect presence and vicinity of an object in a
target area,

wherein at least one of the light sources in the light source

array is configured to emit light to illuminate the vicinity
of the object sensed in the target area,

wherein the light source array is operated to illuminate the

target area; and

wherein different ones of the light sources in the light

source array corresponding to different ones of the
prisms are selectively operated to illuminate different
portions of the target area in a direction of the object
sensed in the target area.

2. The luminaire according to claim 1 wherein the light
sources are each a light-emitting diode (LED).

3. The luminaire according to claim 1 further comprising a
controller wherein the sensor and camera generate data based



US 9,402,294 B2

17

on a sensed condition; and wherein the controller operates the
light source array based upon the data and established param-
eters.

4. The luminaire according to claim 3 further comprising a
time-keeping device in communication with the controller;
and wherein time-keeping device is configured to generate
timing data to operate the light source array based on the
timing data.

5. The luminaire according to claim 3 further comprising a
network connection in communication with the controller;
wherein data is transmittable through the network connec-
tion; and wherein the light source array is operable responsive
to the data transmitted through the network.

6. The luminaire according to claim 5 wherein the data is
related to detection of an object in the target area; and wherein
the data is transmitted upon detection of the object in the
target area.

7. The luminaire according to claim 1 wherein the lumi-
naire is programmable to recognize a defined object so as not
to illuminate the target area upon detecting the defined object.

8. The luminaire according to claim 1 wherein brightness
of the light emitted from the light source array is variable
depending on at least one of the time of day, size of the object
detected in the target area, and detection of a malfunction in at
least one of the camera and the sensor.

9. The luminaire according to claim 1 wherein:

the light source housing comprises a first light source hous-

ing and a second light source housing;

the light source array comprises a first light source array

including a plurality of light sources carried by the first
light source housing and a second light source array
including a plurality of light sources carried by the sec-
ond light source housing;

the prisms comprise first prisms carried by the first light

source housing adjacent the first light source array and
second prisms carried by the second light source hous-
ing adjacent the second light source array;

the heat sink comprises a first heat sink in thermal commu-

nication with the first light source array and carried by
the first light source housing a second heat sink in ther-
mal communication with the second light source array
and carried by the second light source housing;

the camera housing includes a first camera housing asso-

ciated with the first light source housing and a second
camera housing associated with the second light source
housing;

wherein the camera includes a first camera carried by the

first camera housing and a second camera carried by the
second camera housing;

wherein the sensor includes a first sensor carried by the first

camera housing and a second sensor carried by the sec-
ond camera housing;

wherein the first and second cameras and the first and

second sensors are configured to detect presence and
vicinity of an object in a target area;

wherein the first and second light source arrays are posi-

tioned within the first and second light source housings
respectively to minimize the overlap of the light emitted
from each light source array.

10. A luminaire comprising:

a first wall mount;

a second wall mount;

a first light source housing connected to the first wall

mount;

a second light source housing connected to the second wall

mount;
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a first light source array carried by the first light source
housing, the first light source array including a plurality
of light sources;

a second light source array carried by the second light
source housing, the second light source array including
a plurality of light sources;

first prisms carried by the first light source housing adja-
cent the first light source array and arranged to direct
light emitted by the first light source array to different
axial directions, respectively;

a second prism carried by the second light source housing
adjacent the second light source array;

a first heat sink in thermal communication with the first
light source array and carried by the first light source
housing;

a second heat sink in thermal communication with the
second light source array and carried by the second light
source housing;

a first camera housing associated with the first light source
housing;

a second camera housing associated with the second light
source housing;

a first camera carried by the first camera housing;

a second camera carried by the second camera housing;

a first sensor carried by the first camera housing;

a second sensor carried by the second camera housing;

a controller in communication with the first and second
camera and the first and second sensor;

wherein at least one of the first camera, second camera, first
sensor and second sensor is configured to detect pres-
ence and vicinity of an object in a target area;

wherein at least one of the light sources in the plurality of
light sources is configured to emit light to illuminate the
vicinity of the object sensed in the target area;

wherein the first light source array and second light source
array are operated to illuminate the target area;

wherein different ones of the light sources in the first light
source array corresponding to different ones of the first
prisms are selectively operated to illuminate different
portions of the target area in a direction of the object
sensed in the target area;

wherein the sensor and camera generate data based on a
sensed condition; and

wherein the controller operates the light source array based
upon the data and established parameters.

11. The luminaire according to claim 10 wherein the sec-
ond prism is configured to direct the light emitted from the
plurality of light sources in a direction of the object sensed in
the target area.

12. The luminaire according to claim 10 wherein the light
sources are each a light-emitting diode (LED).

13. The luminaire according to claim 10 wherein the light
sources in the second light source array are configured to emit
light in multiple directions so that upon sensing an object in
the target area, a selected at least one light source is illumin-
able to emit light in the direction of the sensed object.

14. The luminaire according to claim 10 further comprising
a time-keeping device in communication with the controller;
and wherein the time-keeping device is configured to gener-
ate timing data to operate at least one of the first light source
array and the second light source array based on the timing
data.

15. The luminaire according to claim 10 further comprising
anetwork interface configured to enable communication with
a network;

wherein the controller is in communication with the net-
work interface;
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wherein the network interface is operable to receive com-
munications across the network and provide an instruc-
tion to the controller; and

wherein the controller operates at least one light source of

the plurality of lighting devices responsive to the 5
instruction received from the network interface.

16. The luminaire according to claim 15 wherein the data is
related to detection of an object in the target area; and wherein
the data is transmitted upon detection of the object in the
target area. 10

17. The luminaire according to claim 1 wherein the lumi-
naire is programmable to recognize a defined object so as not
to illuminate the target area upon detecting the defined object.

18. The luminaire according to claim 10 wherein bright-
ness of the light emitted from at least one of the first light 15
source array is variable depending on at least one of the time
of day, size of the object detected in the target area, and
detection of a malfunction in at least one of the camera and the
Sensor.

19. The luminaire according to claim 10 wherein upon 20
detection of an object in the target area, a selected at least one
light source in the second light source array adjacent a
selected prism section is illuminated to emit light in the direc-
tion of the object sensed in the target area.
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